




















































































































































































































































































































1 . Commercial Fish

In the mid-1800s some Minnesota communities were

sustained mainly by the harvest of fish taken from nearby

waters. Railroads opened new markets and by the turn of the

century, nearly all fish harvested were taken by commercial

fishermen ..

The marketplace dictated which species were harvested

and the species of preference were whitefish, lake trout,

herring, chubs and sturgeon.. Major markets for Minnesota's

fish were Minneapolis, Chicago, and New York ..

Commercial fishing activity peaked in the mid-1930s ..

Fishermen numbers were high and major markets were moving

large quantities of the product to eager consumers ..

Statewide road systems enabled the fishermen to get his

product to the marketplace much quicker.. As access to lakes

improved, commercial and sportfishing expanded into more

lakes ..

The labor movement allowed more free time for the

working class and many used this time for angling.. As

sport fishing increased and commercial fishing continued,

conflicts developed between these user groups ..

Commercial fish production reached its highest level in

the 1950s and 1960s.. There was a parallel increase in sport

angler numbers, mobility, and harvest efficiency.. The

resulting fish population exploitation required fish

managers to reexamine the effect both user groups had on
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specific fish populations. Species eligible for commercial

harvest shifted from the gamefish species, which were

desired by sport fishermen, to the nongame species.

Commercial production increased but overall value did not.

In the 1970s a combination of fish contamination,

political pressure, and reduction in traditional markets

resulted in a production decline in the commercial fishing

industry. Less than one-half the number of persons

commercially fishing in the 1930s and 1940s remained.

Fishing income became supplemental to income derived from

other occupations like farming or construction. Few

commercial fishermen now earn their entire annual income

from their fish harvest.

Modern commercial fishing equipment (boats, motors, ice

augers, nylon webbing, sonar, winter clothing, etc.) enables

fewer fishermen to spend less time producing enough fish to

satisfy current markets. Three thousand participants are

currently involved in the industry.

The 1980s indicate a leveling of commercial fishermen

numbers and production volume. Future expansion of

commercial fish harvest is dependent on local, national, and

international markets (consistent with supply) (Table 14-1).

Resource Management

The commercial fishing industry of Minnesota

encompasses 11 distinct fisheries; live bait, inland, Lake

Superior, private fish hatchery, interstate, international,

turtles, frogs, mussels and clams, inland Mississippi River

and Minnesota-Mississippi River set line. Contact with each

fishery is maintained through licensing, annual business

meetings, fishermen reports, and personal communication.

Production reports are required from each fisherman

before annual relicensing. Data from these reports are

analyzed and submitted to resource managers for

consideration when regulation or management decisions are

formulated.
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Table 14-1. Commercial Fish Production in Minnesota

Species Production (pounds) Production
Carp 3,200,000 5,000,000
Buffalofish 1,200,000 1,500,000
Sucker 200,000 400,000
Sheepshead 100,000 500,000
Eelpout 100,000 1,000,000
Cisco 3,000,000 3,500,000
Bullhead 1,000,000 1,500,000
Smelt 500,000 1,000,000
Whitefish 150,000 200,000
Turtles 75,000 100,000
Minnows 3,000,000 3,500,000
Other ** 100,000 1,000,000

TOTAL 12,625,000 19,200,000

* Estimated production expansion of currently marketable
species and size classes by increasing commercial
fishing gear usage

** Species of current low priority are included in "other"
(redhorse, dogfish, garfish, goldeyes, frogs, mussels,
etc.)

Resource Analyses
Fish species taken for commercial purposes, as

identified by Minnesota statute, are carp, buffalofish,

suckers, redhorse, sheepshead, dogfish, eelpout, cisco,

garfish, goldeyes, bullheads, smelt, and whitefish. Statute

definition of minnows includes all members of the minnow

family (Cyprinid), except carp and goldfish, mudminnows and

all members of the sucker family (Catostomidae) not over 12

inches in length. It also includes bullheads, ciscos,

herring, whitefish, goldeyes and mooneyes not over 7 inches

in length. For purposes of any law regulating harvest,

sale, or transportation, a leech is considered a minnow.

7/17/87 14-3



Current levels of commercial effort and production

(Table 14-1) are adequate to satisfy demand. If demand is

increased by expanding markets, production could increase

substantially without additional participants.

Resource Value
Minnesota commercial harvests total 10,000,000 pounds

of whole fish annually, of which 50 percent is marketed for

human consumption. The value of the commercial harvest,

including minnows, is estimated to be nearly $30 million

(Table 14-2). Three thousand participants are directly

involved in the industry.

Table 14-2. Commercial Fisheries, 1983

Estimated
Value

$23,187,962
1,020,713

172,656
2,243,368

71,234
371,090

16,134

3,954,969
6,698,348

484,089
863,748
753,937

1,063,389
40,335

Production
(Pounds)

2,645
218

69
90

172
41
52

Participants
(Incl. Helpers)Fishery *

Minnow
Inland
Lake Superior
Private Hatchery
Interstate **
International ***
Turtles

TOTAL 3,287 13,858,542 $27,983,157

* Fisheries with current minimal production are not
listed.

** Production affected by pollution - contaminants
monitored.

*** Legislative action in 1985 has nearly eliminated
commercial production.

14-4 7/17/87



long Range Planning Commercial Fish

PRODUCT: Fish products for commercial purposes.

GOAL: To provide a commercial harvest of nongame fish

species at an optimum level compatible with the aquatic

ecosystem.

OBJECTIVE 1. Identify and quantify commercial fish

populations in the state by 1992 with funding support from

the industry.

PROBLEM 1. Information on commercial fish populations

that may be commercially exploited is inadequate.

STRATEGY A. Assess all fish populations of

present species to determine commercial fishing

opportunities.

STRATEGY B. Incorporate assessment of turtles,

clams, crayfish, frogs, and leech populations into

lake and stream surveys.

STRATEGY C. Develop commercial fishing effort

data for all commercial fish species.

PROBLEM 2. Information on the effect of commercial

fishing on fish populations and the ecosystem is

inadequate.

STRATEGY A. Identify commercial fish species

population response to commercial and sport

fishing.

STRATEGY B. Identify the ecosystem response to

commercial removal of fish.
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STRATEGY C. Identify incidental catch rates and

mortalities of nontarget species in commercial

fishing operations.

STRATEGY D. Develop sustainable removal rates for

commercial fish species for individual water

bodies.

PROBLEM 3. Markets are a limiting factor in commercial

fish production.

STRATEGY A. Provide data for commercial fishermen

in their market development efforts.

STRATEGY B. Encourage the efforts of private

enterprise in commercial fish processing facility

development.

STRATEGY C. Provide commercial fish harvest

statistics as requested by entrepreneurs.

STRATEGY D. Encourage the development of

promotional material and programs for utilizing

commercial fish species.
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Lake and shovelnose sturgeon, paddlefish, burbot, and

bowfin have value, although providing limited angling

opportunitiese Each species is important in its own right,

with sturgeon, paddlefish, and bowfin a link to the past.

Their continued existence is dependent on our ability to

maintain and enhance their aquatic environment.

Each species' population status, ecological niche,

distribution, and habitat requirements must be defined

before they can be effectively managed. Population levels

will likely be a result of our effectiveness in habitat

protection and harvest management.

Sturgeon are large primitive fish that are extremely

slow growing and late maturing. The lake sturgeon

(Acipenser is Minnesota's largest fish, having

been known to reach 8 feet in length and weigh 300 pounds,

while the shovelnose sturgeon (Scaphirhynchus platorynchus)

is smaller, seldom over 2 feet or weighing more than 6

pounds.

During the past 100 years, lake sturgeon populations

have been drastically reduced. Overfishing, poor water

quality, and dam construction have been largely responsible

for their decline.
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The lake sturgeon is currently classified, federally,

as rare and by the Minnesota Department of Natural Resources

(MDNR) as a "species of special concern".. Lake sturgeon

were once abundant throughout the Hudson Bay, St .. Lawrence

River, and Mississippi River drainages downstream of St ..

Anthony Falls. Only remnant populations exist over much of

their former range.

The shovelnose sturgeon occurs mainly in the

Mississippi downstream of St .. Anthony Falls and Missouri

River drainages.

A large population of lake sturgeon once inhabited the

St .. Louis River. They were eliminated by poor water quality

and a reduction of spawning habitat.. The MDNR introduced

5,000 fingerling lake sturgeon into the St. Louis River in

an attempt to reestablish this diminished fishery. Twenty to

25 years will elapse before these fish will be large enough

to enter the fishery.

The commercial harvest of lake sturgeon in Minnesota

peaked during the late 1800s. In 1893 the Minnesota portion

of Lake of the Woods provided a yield of 1,300,000 pounds.

Ten years later the catch dropped to 45,000 pounds, and

shortly thereafter commercial fishing for lake sturgeon was

banned in American waters.. A limited commercial fishery

still exists in Canadian waters of Lake of the Woods.

Various sportfishing seasons exist for lake sturgeon in many

of the Great Lakes states ..

Minnesota's sportfishing regulations concerning both

species of sturgeon have varied widely since 1922.. Harvest

was first regulated by weight, with no evidence of

possession limits Minnesota closed lake sturgeon fishing

in 1930.. The season was reopened on border waters in 1947

with minimum size limits of 30 inches, increased to 45

inches and a possession limit of 1 fish.. Angling is

currently allowed only in border waters with Ontario,
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Wisconsin, South Dakota and North Dakotae Inland fishing is

limited to tributaries of the Ste Croix River.

The sportfishing season for shovelnose sturgeon is

limited to the Mississippi and St. Croix rivers bordering

Wisconsin with a possession limit of 10 and no minimum size

limite Limited commercial fishing for shovelnose sturgeon

occurs on the Mississippi River

rce

Population and harvest information for both species of

is Information concerning location of

these in Minnesota waters is available only from

incidental catches during surveys and limited information

from the fishery. Few Minnesota anglers fish for lake

sturgeon. There is no information available concerning the

sport fishing harvest of the shovelnose sturgeon in

Minnesota. Shovelnose are taken incidental to

fishing for other Both shovelnose and lake

sturgeon are taken only by hook and line from border

waters and St Croix River tributaries

The lake fishery in Minnesota is very

localized and census information is needed to evaluate

current In an effort to

regulate the harvest in Wisconsin, the Wisconsin

DNR requires a II tag," to be obtained by the angler

before the season starts, and of all creeled

lake sturgeon.

Two of paddlefish occur worldwide. The

paddlefish is found only in North

America, while a second species is

endemic to China. Paddlefish are primitive, late maturing,

and very slow growing fish The strange rostrum or snout,

which functions as a sensory organ for feeding, is almost
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one-third of the fish's total length. Paddlefish may reach

6 feet in length and weigh over 100 pounds. The paddlefish

is almost exclusively a plankton feeder, but will occasion

ally prey on small fish. They live mainly in large rivers

and connecting lakes of the Mississippi River drainage.

They were once common in Lake Pepin and St. Croix Lake.

The decline in Minnesota paddlefish populations can be

blamed on decreasing water quality, dam construction, and

overharvest.

Paddlefish spawn in the spring in clean, fast moving

water with a gravel substrate. Adult paddlefish do not

spawn every year.

rce

During the late 1800s and early 1900s a substantial

commercial fishery for paddlefish developed in the lower

Mississippi drainage, including lakes Pepin and St. Croix.

The sport and commercial seasons for paddlefish have been

closed since 1930.

Missouri and South Dakota have a sportfishery for

paddlefish. The fish are harvested by snagging. Missouri

has an active culture program that stocks paddlefish in

designated waters. The most recent threat has been the sale

of paddlefish eggs as caviar, for which an illegal market

exists.

rce

Population data on paddlefish in Minnesota is

incomplete, but paddlefish populations in Minnesota are

considered low. Traditional fish population surveys do not

obtain meaningful information for this species. Commercial

fishermen on the Mississippi River catch paddlefish during

the summer months. A coordinated effort to gather data from

commercial fishery operations may be useful in establishing

a data baseo
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The burbot , also known as the eelpout or

lawyer, is the only North American member of the codfish

family to inhabit freshwater. Adult burbot inhabit deep cool

water areas during summer months, and are often found in

habitat types associated with lake trout or walleye.

Burbot spawn in shallow water over sand and gravel in

late winter. During the spawning period, the adult

population concentrates in the favorable spawning areas,

making them vulnerable to localized fishing. Burbot are

widely distributed in Minnesota. Netting information from

the statewide lake survey program indicate that burbot are

present in at least 133 lakes, which comprise 2,731,700

acres. The Minnesota portion of Lake Superior accounts for

more than half of this total. Burbot are present in all

walleye lakes than 15,000 acres.

Burbot have been managed as a nongame fish for many

years. They feed on fish, fish eggs, and invertebrates. A

winter food habits study on Mille Lacs Lake burbot conducted

in the 1940s and 1950s documented fish in a majority of the

stomach samples Yellow perch was the single most common

identifiable species and in other studies crayfish were

important foodo Another study documented burbot predation

on newly stocked lake trout in Lake Superior, but the degree

of interspecific competition between game species and burbot

is poorly understood

urea

Burbot have been harvested commercially for many years.

The greatest demand for burbot occurred in the late 1950s

and early 1960B when the fish were used for animal food.

Their flesh lacks the enzyme thyaminase and so they possess

large livers which are high in vitamins A and Do

7/17/87 15-5



Commercial marketability of burbot is hampered by

several factors9 The flesh yield of this species is about

40 percent of total body weight, compared to 50 percent or

more for other commercially marketed species. Also, burbot

flesh has a poor shelf life. When refrigerated, the flesh

takes on an unappetizing brownish color after 3 or 4 days.

When frozen, an enzYme is released that toughens the meat.

However, freshly cooked or canned burbot are excellent.

Presently the supply of burbot exceeds the demand. It

has been reported that a large burbot population probably

exists in western Lake Superior. Burbot commercial harvest

in Minnesota peaked in 1961, when 1,314,500 pounds were

harvested. Two-thirds of this was taken from Lake of the

Woods.

By 1970, the total commercial harvest dropped below

300,000 pounds. From 1980 through 1983, the commercial

burbot harvest remained under 200,000 pounds annually.

Statewide sport harvest of burbot is unknown, but is

expected to be quite low.

rce ue
Burbot are generally taken incidentally by walleye and

trout anglers during ice fishing. Burbot is gaining

acceptance as a quality food fish in some parts of the

state.

The International Eelpout Festival, a 3 day burbot

winter fishing contest and community event, has been held

annually at Walker, Minnesota on Leech Lake since 1980. It

has attracted annual crowds of up to 10,000 people of which

more than 2,000 were contestants. The festival has provided

a great boost to the economy of the Walker area, bringing an

estimated $300,000 into the community.
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Bowfin are survivors of an ancient family

of fish characterized by a cartilage and bone skeleton.

Because the bowfin is an ancestor to most freshwater fishes

living today, it provides an opportunity to study the

behavioral and physiological links between primitive and

modern fishes Like the gars, bowfin possess cycloid scales

and a vascularized air bladder functioning as a lung to aid

gill respiration Bowfin are often seen coming to the

surface to expel air, then submerging with a fresh

supply--an adaptation allowing survival in waters with low

oxygen concentrations.

Spawning takes place during May and June when water

temperatures reach approximately 60 0 Fahrenheit. Spawning

activity occurs in and around the roots of plants

in habitat similar to that of spawning largemouth bass.

The bowfin is a voracious and opportunistic feeder.

Stomach analysis has indicated worms, insects, and fish are

principal food items Since bowfin occupy the same habitat

as largemouth bass (and to a lesser extent northern pike),

the species may compete with these gamefish for existing

forage.

Active management of bowfin in Minnesota has not had

priority because of its unfavorable ranking by the public as

a food or fish, even though it is one of the most

exciting fish to catch by angling. Statutory definition of

bowfin as a roughfish has resulted in its removal from state

waters in commercial harvest.

Bowfin are extensively distributed in Minnesota. A

review of statewide lake survey data indicates that 656

lakes have bowfin. The species is common in centrarchid and

centrarchid-walleye ecological lake types in southern and

central Minnesota. Aitkin, Cass, Crow Wing, and Itasca
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counties have the highest relative abundance within this

range. Anglers' concerns that bowfin populations have

increased is not substantiated in a preliminary review of

assessment data.

The assumption has been made that bowfin removal is

desirable and a lower population level could improve game

fish populations. The ability of bowfin to help solve the

problem of stunted sunfish or perch populations has not been

adequately assessed. An evaluation of the effects of bowfin

stocking on a stunted bluegill population was initiated in

1984 on a southeastern lake and will continue through 1987.

Angling opportunities for bowfin greatly exceeds demand

over their entire range. If demand increases due to

improved angler acceptance, it is likely that catch and

release fishing will be practiced. A high level of fishing

pressure could thus be sustained. The sporting attributes

of bowfin far outweigh its food value.
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PRODUCT: Populations of lake sturgeon, shovelnose sturgeon,

paddlefish, burbot, and bowfin.

GOAL: To maintain viable populations in suitable habitat

for lake sturgeon, shovelnose sturgeon, paddlefish, burbot,

and bowfin.

OBJECTIVE 1. Determine statewide distribution and abundance

of sturgeon and paddle fish by 1992.

PROBLEM 1. Data regarding the distribution and

abundance of sturgeons and paddlefish is inadequate.

STRATEGY A. Initiate studies to collect basic

population data where known concentrations of

sturgeons and paddlefish exist.

STRATEGY B. Initiate studies to provide general

biological and ecological information regarding

the sturgeon and paddlefish resources.

STRATEGY C. Use commercial fishermen's data in

surveys of paddlefish and sturgeon distribution

and abundance.

OBJECTIVE 2. Maintain existing natural lake sturgeon

populations through 1992.

PROBLEM 1. Present regulations may not be adequate to

protect lake sturgeon populations.

STRATEGY A. Evaluate current fishing regulations
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for lake sturgeon.

STRATEGY B. Season dates for lake sturgeon should

be reviewed and changed, if necessary, to offer

protection during the spawning season.

PROBLEM 2. A significant number of juvenile lake

sturgeon may be caught by anglers who misidentify them

as shovelnose sturgeon.

STRATEGY A. Provide sturgeon anglers with fish

identification guides.

STRATEGY B. Provide for additional enforcement in

problem areas.

OBJECTIVE 3. Provide necessary habitat for natural repro

duction of sturgeons and paddlefish.

PROBLEM 1. Existing sturgeon and paddlefish habitat

may be inadequate to maintain populations.

STRATEGY A. Encourage continued restoration of

waterways so that optimum conditions for spawning

sturgeons and paddlefish are maintained.

STRATEGY B. Maintain adequate water levels during

spawning and hatching periods for sturgeons and

paddlefish.

STRATEGY C. Plan habitat improvement in areas

suitable for spawning sturgeon where such habitat

is lacking.
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STRATEGY D. Improve existing spawning habitat for

paddlefish by cleaning silt and debris from gravel

bars and using other accepted stream improvement

techniques.

OBJECTIVE 4. Improve ecological and general knowledge of

bowfin, burbot, lake sturgeon, and shovelnose sturgeon over

the next 6 years.

PROBLEM 1. The role of burbot and bowfin in fish

communities is not well understood.

STRATEGY A. Review literature on ecology of

burbot and bowfin.

STRATEGY B. Develop investigations on

interspecific competition between burbot, bowfin,

and gamefish to understand populations and harvest

levels.

STRATEGY C. Evaluate the potential of bowfin as a

biological control of stunted panfish populations.

PROBLEM 2. Harvest data for burbot, bowfin, sturgeons,

and paddlefish is incomplete.

STRATEGY A. Include burbot, bowfin, sturgeons and

paddlefish assessment in standard creel surveys

conducted on waters where significant populations

occur.

STRATEGY B. Design and conduct specific creel

surveys as required to obtain harvest data for

burbot, bowfin, sturgeon, and paddlefish.
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OBJECTIVE 5. Reestablish lake sturgeon and paddlefish in

designated waters within their native range through 1992.

PROBLEM 1. Lake sturgeon populations are at a low

level.

STRATEGY A. Continue stocking advanced lake

sturgeon fingerlings in the St. Louis River at the

rate of 5,000 to 10,000 annually for the next 8 to

10 years.

STRATEGY B. Increase public awareness of sturgeon

and paddlefish through intensified information and

education programs.

OBJECTIVE 6. Promote proper utilization of burbot and

bowfin taken by sport anglers through annual programs.

PROBLEM 1. Public acceptance of burbot and bowfin as

desirable food and sport fish has not been realized.

STRATEGY A. Work with agencies such as the

University of Minnesota Sea Grant Program to make

information on uses for burbot and bowfin

available to user groups.

STRATEGY B. Produce departmental educational

information on burbot and bowfin, including tips

on fishing, cleaning, and recipes and their value

as a sportfish.
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